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Field nf f nft Inv^t -^nn 

The present invention relates generally to the 
field of immunoconjug.tes and, more particularly, to the 
«se of immunoconjugates to deliver biological response 
modifiers to target tissue sites. The invention also 
relates to the treatment of cancer with conjugates of 
monoclonal antibodies <MoAbs) and biological response 
modifiers such as Tumor Necrosis Factor <TNF) . 

Background nf the . inven n nn 

^l^^? 1 ? 10 * 1 *' 1 . '"ponse modifiers exhibit a variety 
^effects upon . number of cell types. M.n™.n.„ ce lla 
;P^cp constellation of l W hoki— and cytohine. to 
maintain homeostasis at the cellular level. i„ addition 
in response to a variety of stimuli. ».«m.li.„ „„. „„' 
produce and secrete . host of protein products. At 
Physiologic or in pharmacologic concentrations, biological 
response modifier, such a. !FH-«. ifh-B. ifh-Y. il-1 
- IL-7. TNF-« .nd THF-0 can .11 have potent cytotoxic 
effects. Tumor Necrosis Factor (THF) is one of . number 
of biologic response modifiers which have pleotrophic 
effect.. The term THF derived from the Initial 
ob.erv.tion th.t THF caused n.cro.i. of Meth A murine 
sarcoma. The anti-tumor effect, of THF have been 
demon.tr.ted on a number of eni«.l and human tumor c..i 8 
in vitro and in vivo. Recombinant human THF ha. b~ , 
ahovn to c.u.e tumor necr .1. of sarcoma. .„ 



and melanomas. TNF has divorqcnt fnrts on c.;ll ,,, ow , fli 
causing -intiqrowth utfocts on som*» roll linos, no ,.|| Pf . L 
(i.e.. loss than 5\ cytostasis or cytotoxicity) nn other 
liner,, and growth enhancement of other rolls. TNK rr.iy 
also increase bone- r eso r pt i o.- and enhance pro rnaqul.int. 
activity of endothelial cells. The rr.echan i sm ( s ) „f thes<- 
plootrophic effects is not completely understood. whilo 
IL-1, another biological response modifier, shares some 
biological properties with TNF, IL-1 has many properties 
which differ from those of TNF. 

However, in order for a biological response 
modifier to exert an effect on a cell, the bioloqical 
response modifier must reach the target cell at a 
concentration sufficient to cause the desired etfect. 

Upon the recent discovery of bioloqical response 
modifiers and the elucidatior of the plethora of effects 
caused by them, great expectations were generated that a 
cure for hard to treat diseases such as cancers was 
imminent. This, however, has not proven to be the case. 
One hindrance may be the inability to supply a sufficient 
guantity of the biological response modifier to the target 
tissue or cell to effect its action. When drugs or other 
cytoactive agents are administered to an individual, many, 
if not all, are diluted in the host body and are, to a 
certain extent, metabolized by the host tissues. Thus, 
many cases these cytoactive agents must be administered 
much higher amounts than are necessary to achieve the 
desired effects in order to. account for the dilution, 
absorption, and metabolism by non-target tissues. 

Cancer is one of the leading causes of mortality 
and morbidity in the Western world. There are many 
different types of cancer, each with its own 
characteristics. However, cancers share at least one 
characteristic in common, they involve defects in the 
cellular growth regulatory process. Breast cancer and 
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cervical cancer are two of the leading rouses of death 
from malignancy in women in the western world. Melanom.j 
is a highly metastatic disease affecting both sexes and i:, 
almost uniformly fatal within five years of diagnosis. 
Surgical removal of localized malignancies has proven 
effective only when the disease has not spread beyond t.ho 
primary lesion. Once the disease has spread, the surgical 
procedures must be supplemented with other more general 
procedures to eradicate the diseased or malignant cells. 
Most of the commonly utilized alternative therapeutic 
modalities such as irradiation or chemotherapy do not 
confine their effects solely to the tumor cells and, 
although they have a proportionally greater destructive 
effect on malignant cells, often affect normal cells to 
some extent . 

Many tumors or cancer cells express 
membrane-bound or cytoplasmic antigens or antigenic 
determinants which are either expressed very weakly or not 
at all by normal cells. Some tumor cells express antigens 
also found in or on embryonic cell types but are not 
expressed by normal cells of a mature animal. These 
vabnqrmail^ ^antigens are known as 

tumor-associated antigens (TAA). The TAA are specific in 
that while a particular antigen may be expressed by more 
than one tumor, it is usually expressed by all or most 
cells of the particular tumors which express it. A tumor 
cell may express one or more TAA. These tumo r -associ a ted 
antigens may be expressed cn the surface of the cell (cell 
surface antigen), may be secreted by the tumor cell 
(secreted antigens) or may remain inside the cell 
(intracellular antigen). while membrane-hound or 
cell-surface antigens are believed to play a major role in 
the interaction between tumor cells and the host's immune 
system, cytoplasmic antigens are also useful for 
monitoring neoplasia since these antigens are often shed 



in l.i rq<; amounts by the tumor ..ell:;. 

Tho prcsencs ot those tumor associated .jntiq.-ns 
has been utilized to detect . d i agno.-.e and localize tumor:; 
in animals and man. In- some cases, the presence of t„ m „ r 
associated antigens has allowed the targeting of specific- 
drugs and treatment means specifically to the tumor cells. 

Antibodies are proteins normally produced by the 
immune system of an animal in response to foreign antigens 
or antigenic determinants. Antibodies bind to the 
specific antigen to which they are directed. Monoclonal 
antibodies (MoAbs ) directed to specific antigens or 
antigenic determinants may be prepared in large 
quantities. Monoclonal antibodies to tumor associated 
antigens localize in tumors after systemic administration 
to patients with cancer. This powerful property has been 
successfully utilized to carry drugs, toxins or 
radioisotopes directly to tumors. 

One method of targeting chemotherapeutic agents 
to tumor cells and to diminishing their effects on normal 
cells has been made possible with the development of 
antibodies and, more preferably. MoAbs di rected .against 
antigens on the. tumor cells which do not occur on normal 
cells. 

Antibodies, coupled to drugs, have been used as a 
delivery system by which the drug is targeted to a 
specific tumor cell type against which the antibody is 
directed. Antibodies may also be coupled to toxins and 
thus act as a delivery system to target the toxins 
directly to specific tumor cells. a particular advantage 
of the use of an antibody coupled to a drug or toxin as a 
delivery system to target the drug or toxin to the 
specific tumor is the ability to concentrate the drug or 
compound at the desired site, without a specific 
targeting delivery system, compound administered to an 
individual will be dispersed throughout the entire hos* 



t>ody and. ther-torn, the rnnroniraiion r-achmc, , tu- 
desired target site will bo rr.uch diluted. use of .,n 
antibody targotinq system win cause thn administ.or.,1 
compound attached or conjugated to the antibody to I... 
bound to. or brought in close proximity to. the n; 1 1 :; .,, 
the targeted site. Since the antibody-conjugated tn , he 
administered compound binds to the targeted cell:; at a 
higher rate than to other (i.e.. normal cells), the 
compound is concentrated at the target site. 

The linking of cytotoxic agents to antibodies . ., 
make - i mmuno tox i ns - has been reported. Of particular 
interest have been i mmunotoxi ns of monoclonal antibodies 
conjugated to the enzymat ica I ly active portions (A c-nain^) 
of toxins of bacterial or plant origin such as Ricin or 
Abnn. NeveUe and York. Immunol. Rev . ( 1982) 62: 7-i-si. 
Ross et al.. European J. Biochem. (1980) 101; vitteta nt ' 
al.. Immunol. Rev. (1982) 62: 158-183; Ross et al.. Cancer 
Res. (1982) 42: 457-464; Trowbridge and Domingo Nature 
(Cond.) (1981) 294: 171-173. Immunotoxins have been 
^m?^^^^°$i?9*tir>Q MoAbs with toxins or fragments of 
toxxns derived .from plants. Celonin and ricin are among 
the most active plant derived toxins in inhibiting protein 
synthesis. 

The conjugation of gelonin to antibodies has been 
described in co-pending U.S. Patent Application Serial 
»o. 216. 595 and the use of gelonin conjugated immunotoxins 
has been reported for the treatment of several types or 



Although antibodies have been used as delivery 
systems for toxic moieties of plant toxins and other 
cytotoxic drugs, conjugation of antibodies to biologica! 
response modifiers such as tumor necrosis factor and the 
use of such conjugates as specific delivery system to 
target tissues or cells has not heretofore been possible. 



Summa ry_p t t he. J nyen t i on 

The present invention is directed to a novo! 
antibody delivery system for biological response 
modifiers. The present invention also provides a 
composition which is an immunocon j ug a te of an antibody 
directed toward a cell associated antigen covaiently bound 
to a biological response modifier. Preferably, the 
antibody is directed toward a cell associated antigen 
specific for a tumor cell. In one embodiment, the 
immunoconjugate comprises an antibody, preferably a 
monoclonal antibody, and a biological response modifier 
which are covaiently coupled. Alternatively, the 
immunocon jugate may be a fusion protein prepared by 
genetic engineering methods known to those in the art. 
Such a fusion protein would contain the antigen 
recognition site of an antibody molecule and the cytotoxic 
moiety of a biological response modifier. 

Since normal, as well as tumor cells, have 
surface receptors for biological response modifiers such 
as TNF. a delivery system for TNF to specifically target 
tumor cells enhances the effectiveness of treatment with 
TNF. In addition, a delivery system which selectively 
delivers biological response modifiers to colls in which 
they hav«; a non cytotoxic ot f ect is also provided. 

As a consequence of the concentration of the 
compound at the targeted site, the dose of antibody- 
^njugatnd compound which must bo administers! to achieve 
« biological response, for instance, coll killing, growth 
enhancement, or enzyme induction, may bo orders ot 
magnitude lower than that needed when unconjugated 
compound is administered. 

Another advantage, in utilizing an antibody- 
conjugated delivery system for chemical or biological 
compowndn is the prolongation of the compound in . 



elimination of the conjugated compound by the host. 
Because the exposure of the host to a cytoactive compound 
is prolonged due to the decreased rate of metabolism 
and/or elimination, lower doses of the cytoactive compound 
may be administered while achieving the same magnitude of 
biological effects previously obtained only with higher 
doses. The mechanisms of metabolism and elimination of 
bioactive compounds is generally compound specific and in 
rarely totally understood. The rate of metabolism and/or 
elimination of almost all, if not all, bioactive compounds 
is slower when the bioactive compound is coupled to an 
ant i body . 

In one embodiment, the invention provides a 
cytotoxic composition which selectively binds to and kills 
tumor cells. These target tumor cells may be of any tumor 
which has or produces an antigenic marker in amounts 
greater than that found in or on normal cells. While 
preferably the antigenic marker or TAA is a cell surface 
antigen,- the present invention is equally applicable to 
tumor cells which produce an intracellular antigen in 
amounts greater than normally produced by normal cells. 
It is known that many tumors produce intracellular 
antigens and either secrete them or release these antigens 
when the tumor becomes necrotic. The immunocon jugate of 
the present invention will also localize to tumor sites in 
which these intracellular antigens occur at a higher 
concentration than in normal tissue. 

It can readily understood that the 
immunoconjugate of the present invention may be utilized 
to target delivery, not only of cytotoxic Biological 
Response Modifiers to selected target cells, but also to 
selectively deliver any biological effector to a selected 
target site as long as said target site contains an 
antioenicm.i^Wrt- -» *- - — — . — — .. — • _ . 



P¥tBf , ln " n ° ther "*o«l-nt. the invention provide. 

Ztotolil " BP0 ' iti0n - " hich "lectiveiv bind to .nd are 

Zrl « c V Cyt0 ' fc ' tic C °< h «-« "r...t c.ncer cell., 
s c.nric.1 c.rcinoa. c.11., and cen , 

' nother •«bo«""«nt. thi. invention provide. . 
~thod of wui., hua . n br „. t cancer ce c J vic .J Ca 

c.rcinoa cell.. mel.ncr.. c . n . „ ether ^ J«» 

llllV'^l tUa ° r "■° Ci - tB<1 ""'en by contacting the 
)o cell, with . cytocid.lly effective amount of the 
i«munotoxi„ compo.ition of the pre.ent invention. 

In one embodiment, the immunocon jugate of the 
pre.ent invention i. u.ed to aaliv „ . JJ^' 

- .^i^iT " ntl " n f - CO ' ni ^ * monoclonal 
•ntibodie. di.clo.ed end claimed in U.S. P.t. a pp i„ s « 
«o. 29.373 filed „. rch 23< 198?) Appln " S «- 

Brml , lB • noth «' —bodiment th. pre..„ t invention 

Provide, .n immunoconjug.te th.t bind, to .„d i. cytotoxic 
crtcutic for melenom. tumor cell.. Melanoma^. 
» .l.o expr... .,„ rtl XAA . wil , on flt ^ »■ 

«d nC " ; 2 ' 3 ^ dM " ibed tW ™«* «• "tioen. 

«d monoclonal .ntibodie. made thereto, one of the 

nerein by the designation ZME-018. 

orovi*. lB an ° ther erabodln,ent the pre.ent invention 
provide, en imnnmoconiugat. th.t bind, to and i, cytotoxic 
or cyto.t.tic for cell. whlch expre,. the ZHE-o e InUgen 

recooni! 7 al "° C ° MPri " " which 

lllltTll \ r rt ° Pl " BlC * nti ' en *-cl-iiMl. but not 
»ith a ael.nom. cytopla.mic antigen. 

35 " lB " ° bleCt ° £ the *»*«»tion to provide 

» conjugate, of .ntibodie. with biological re.pon.e 
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!t la another object of fh 0 
Provide . composition of mat l lnv *"tlon to 

^ is another object «># 
r~Po„« «,dl,l... »„ u . h bi „,J, c ° * ' ' '■•"■".•CI 

— ... . r ,„ „ other a . sliM « - - 

It 13 another object of th. 
Provide ,n i-unoconju-.ti lf PrCSent inV *" tion *° 

oio 1091cal response s rj:::^ wit r a 

said moiety is seWi^ . ty thereo{ "herein 

oroup con.U HI T 1 ^ «" site of the 

Another obiect i« « 

•n .—„.,.,:{: " ' ' Crt ° C " 1 "" •«•« «... « 

*».«.(.«„..' ,!i P °" " """""« « cr.o.ct.v. moiety 
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-nt.gon rnroqn.tion site of ., clonal ..ntihody w ith ., 
gene coding for a biologic] response modifier or , ho 
CYt ° aCtlVe moictv thereof, such as .-ytokincs or 
lymphokines. and preferably TNF. 

It is a further object to provide a m „tho,i ol 
suppressing secondary cataract formation whic:h r„h, P ri s .., 
adminiStmion of the ™noconjugate of the p rPWnt 
invention to an individua, after the surgical rfiplicC!B( , Bl 
of the optic lens. 

It is one object to the present invention to 
Provide a selective delivery ,yste,n for biological 
response modifiers to specific target sites. 

It is another object of the present invention to 
Prevent the recurrance of t umor - assoc i a t cd 

tumors by administration of cytocda 1 i mmunocon j ug a t es 
com P r ls a biologica] response modiner 

he II Z 1 ^ ^ ° f ^ t- Preferably/ 

the ant.body ls * monoclonal antibody and the -biological W 
response modifier i*.,aw> • 91 - ^.}^^St^.^^ : 

One of the objects of the present invention is to ^ ' 

p o o . xic composition which would specif ica to - 

bind to and kill tumor cells. 

to or U * fUrthei ° bjeCt ° { thS Present invention 

cell IT 3 C ° mP0Siti0n that — " «». toxic to tumor 
cells but would cause minimal injury to normal tissue 

to nro ,S 3 fUrthef ° bjOCt ° £ the P'«-"t invention 

to a u V : ° 3 COmPOSUi0n «»Pr«.in, an antibody directed 

a tumor-assocated antigen such as a breast tumor 
assocxated antigen or a melanoma conjugated with a 
biological response modifier such as TNF. 

to nrov W " * fUrthCr ° bjGCt ° f thS Present invention 

1 a pharmaceutical composition comprise an 

:;:;: te ° f a ™ -»< SUC h 

ln 0 Pharmaceutical )v .n~i-«~.. . w . . 



— 9 :::r: f ' t ;:- P _, tion 

Fi 9«e 2 demon,, ' eact,on ""*t ure . 

« «" pooled ff J™ ; ;r: , H. c hromatogfaphic 

»^"it y c hroB ,. togra ; h v he s - 3 °° ^o matoqraphy 

375 Ce,,S -nti,e„ ne 9ati ve 

Pi 9 ure 4 demonstrates fs 

the ZME-TMF 9 !"" 5 demonBtr *te 3 the 9 rowt„ w 
"E-IBO cell.. '" 9ate on «"ti 9en . poait . ve 



lncre.. e<1 tumor cell ki.n AnK>n » th ««« effect. 

«*«ced proce 8 8ea r .. r increased host h.« 

toward « tUBV , Con Ju9«tion of anting d «fenae 
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response modifiers will a \ \ Q w sM.ict.ivn local i7.;it. ion 
within tumors and. henco. improved ant i prol i f <;r ,it i vi. 
effects while suppressing non- specific effort:; lining I 
toxicity of non-target colls. 

Specific antibody del ivory of cytotoxins to 
tumors will provide protection of sensitive sites :;i,ch as 
the liver, kidney and bone marrow from the deleterious 
action of the naturally occurring toxic aqents. Use of 
antibodies- conjugated to the biological response 
modifiers as a delivery system allows lower dosage of the 
drug itself, since all toxic moieties are conjugated to 
antibodies whith concentrate within the tumor or ot.hnr 
tarqet site. 

Conjugates of the monoclonal .mtibody may be madi 
using a variety of bifunctional protein coupling aqents. 
Examples of such reagents are SPDP, it, bifunctional 
derivatives of imidoesters such as dimethyl 
adipimidate.HCl. active esters such as disuccinimidy 1 
suberate. aldehydes such as glutara Idehyde. bis-azido 
compounds such as bisjp-azidobenzoy 1 ) hexaned i ami no . 
bis-diazonium derivatives such as 

bis-(p-diazoniunibenzoyl)-ethylenediamine. d i i socyanates 
such as tolylene 2 . 6-d i i socyana t e . and bis-active fluorine 
compounds such as a 1 . 5 -d i f luoro-2 . A - d i n i t robenzene . 

The antibodies employed in the immunocon jugate 
are preferably monoclonal ant i bod ies . and most prelorably 
monoclonal antibodies directed against a specific 
pathological conditions, including, but not limited to, 
cancers such as breast, cervix, melanoma, etc. The 
antibodies used in the present invention may also be 
directed against non-cellular antigens which do not 
originate in the host such as viruses or viral coat 
antigens. The immunoconjugate of the present invention 
when comprised of such non-host antigens provides a 
selective delivery vehicle for delivering cytotoxic or 



cytostatic biological response modifiers to pot h<;<ien i c.i 1 i y 
infected host colls. 

As uaed hisrein the term "monoclonal .intiboriy- 
means an antibody composition havinq .1 homogeneous 
antibody population. It is not intended to be limited as 
reqards the source of the antibody or the manner in which 
it is made . 

By way of example, breast carcinoma cells express 
a 22/kD antigen on their coll surface. Antibodies to this 
antigen have been produced. Hybridomas which secrete 
specific monoclonal antibodies of the I gG 1 . lgC2a and 
IgC2b isotypes which recognize an epitope of this 22/kD 
antigen have been produced. All isotypes recognize the 
same epitope of the antigen. For the purpose of further 
example in describing this invention this epitope win bo 
designated the 15A8 epitope. Thus, all of these 
antibodies are functionally equivalent. Additionally, in 
practicing this invention, antibodies which bind to 
di££er ent_ a ntigeni c determinants on the same antigen, 
. i-*e .'<H*k?6qh&*mt f eifen't epitopes are also functionally 
equiva lent * • 

Monoclonal antibodies may be made by methods 
known to those of skill in the art. The procedure for 
making the hybridoma cell cultures which produce, for 
instance. 15A8 MoAb. is described in detail in U.S. Pat 
Appln. Ser. No. 29.373. filed March 23. 1987. which is a 
continuation in part of U.S. Pat. Application Ser. 
No. 678,264, filed December 5. 1984 and in European 
Application Publication 0-184-369 (published 11 -June 
1986). Briefly, mammary tumor cells were injected into 
BALB/c mice int raper i tonea 1 i» for three weeks for a total 
of three to four injections. The spleens were harvested 
three days after the last injection and a spleen cell 
suspension was prepared and fused with 107 PAI mezoloma 
Cells. Thn hv^'i^ ~~ * * - 



hypoxanthino-rtminoptor in thymidine (HAT) medium. Kurth-M 
details of the preparation of the hybridomns and 
character ization of these monoclonal antibodies .ire 
provided in the examples below. However, monoclon.il 
antibodies prepared against any TAA by any method known in 
the art may be used in the i mmunocon j uq a t es of the present 
invention. 

The term "Tumor associated antigen" is meant to 
comprise any antigen which is found in significantly 
higher concentrations in or on tumor cells than on normal 
cells. Although the term "tumor associated antiqon" 
normally does not comprise viral or other non-host cell 
antigens, as used herein it will be apparent to those in 
the art that the immunocon jugate of the present inventions 
may also target DMRs to any cells which has an antigenic 
concentration significantly different from normal cells. 
Thus, this invention may also be applied to deliver 
biological response modifiers to virally infected cells, 
to cells in which the biological response modifiers has a 
beneficial rather than a toxic effect end the like; it is 
not necessary that the target cell be a tumor cell. It is 
only necessary that the target cell have a specific 
antigenic determinant the differs either qualitatively or 
quantitatively from other non-target cells. 

Biological response modifiers such as TNF may be 
obtained from sera of intact animals, culture supernatants 
of lymph cells or cell lines after the animals or cells 
had been treated with a substance known to stimulate the 
proliferation of immune cells (an inducer) or by 
recombinant technology. The biological response modifier 
may be obtained from any mammalian source such as, e.g.. 
mouse, rabbit, rat, primate, pig, and human. Preferably 
such proteins are obtained from a human source, and more 
preferably are recombinant, human proteins. Thereafter, 
the serum, supernatant or cell paste is harvested and 



.issayort (or biological activity toward a targot t.nmnr .-..11 
I i no . 

The term "recombinant protein" refers to a 
protein having compa rab le .bi o log i ca 1 activity to the 
native protein prepared by recombinant DNA techniques .is 
is known in the art . 

Recombinant DNA techniques are known in the art. 
In general, the gene coding for a specific protein, such 
as, e.g.. interferon or TNF. is excised from its native 
plasmid and inserted into a cloning vector to be cloned 
and then into an expression vector, which is used to 
transform a host organism, preferably a microorganism, an.-, 
most preferably E. coli. The host organism expresses the 
foreign protein gene under certain conditions to produce 
the specific protein, such as. e.g. TNF or interferon. 
For use in the present invention the recombinant ly 
produced biological response modifier does not have to be 
identical in structure nor must it express the identical 
range of biological activities of the native protein, as 

the activity sought to be delivered to 

the targeted site. 

The biological activity of the biological 
response modifier and of the immunocon jugated biological 
response modifier may be measured by methods described in 
the art. For instance. TNF cytotoxic activity may be 
measured by using an L-929 fibroblast cell assay system as 
described in Example 2 below. 

Antibody such as. e.g.. 15A8G2 or ZME-018 were 
modified with SPDP ,5 described in Example 5 below and thon 
conjugated with iminothiolane modified TNF as described in 
Examples 3 and 6 below. The TNF-conjugated antibody was 
purified by column chromatography on a Sephadex S-300 
column as described in Example 7 below. 

The toxicity of the TNF-conjugat d antibody w as 
determined by L-929 fibroblast 3 -«-:,.. 



•intiprol iterative; activity w.ts determined by in vitro 
tcstn . 

The immunochcmic.il:; of the present invention may 
he used to kill turner eel!**; in v > ro «is well as in vivo. 
For instance, in clinical situations whore lone marrow 
metastasis has occurred, the bont? marrow may I..' cleared of 
tumor cells extracorporeal. 1 '/. This is of t»-n necessary 
when a tumor is radiosensitive and total body radiation is 
a required treatment. If the patient's own bone marrow 
can be cleared of all tumor cells, then it can be removed 
from the patient prior to radiation, cleared of tumor 
cells extracorporeal ly and returned to the putient to 
replace the bone marrow cells destroyed by radiation, 
when used to kill human breast cancer cells in vitro for 
example, the conjugates will typically be added to the 
cell culture medium at a concentration of at least about 
10 nM. The formulation and mode of administration for in 
vitro use are not critical. Aqueous formulations that are 
compatible with the culture or perfusion medium will 
normally be used. Cytotoxicity may be. read by 
conventional techniques to determine the presence or 
degree of breast cancer cells remaining. 

Administration of the immunocon j uga tes of the 
present invention to an individual who has been diagnosed 
as having a tumor with a specific antigenic determinant 
will b . .ow targeting and concentration of the cytotoxic 
agent at the site where it is needed to kill the tumor 
cells. By so targeting the cytotoxic agents, non-specific 
toxicity to other organs, tissues and cells will be 
eliminated or decreased. 

When used in vivo for therapy, the immunotoxins 
are administered to the patient in therapeutically 
effective amounts (i.e., amounts that eliminate or reduce 
the patient's tumor bu den). They will normally be 



intraperitoneal]-/. Thn rio.-w .mcJ fio:;,Kjr r^rjim.-n W ;]l 
depend upon t.h(? n.iture of the <-,inr-er (primary or 
mnta^totic) ond its popul.it ion. t ho <~ha r ar t e r 1 :; t i • : ; *. 
particular immunoconjuqato, •'.q.. its tnnr.iprui.ir ir.rlfx. 
the patient, nnd the pationt':; history. The amount ..f 
immunotoxin administered will typically he in the r.inrjp 
about 0.1 to about 10 mq/kq of patient weight. Km 
parenteral administration, the i mmunocon j uq a t. es will he 
formulated in a unit dosaqe injectable form (solution, 
suspension, emulsion) in association with a 
pharmaccut ica 1 ly acceptable parenteral vehicle. Such 
vehicles are inherently nontoxic and no n t h« ■ r a peu t i r . 
Examples of such vehicles are water, saline. Rimer's 
solution, dextrose solution, and b\ human scrum albumin. 
Nonaqueous vehicles such as fixed oils and ethyl oleate 
may also be used. Liposomes may also be used as 
carriers. The vehicle may contain minor amounts of 
additives such as substances that enhance isotonicity and 
chemical stability, e.g., buffers and preservatives. The 
immunoconjugate will typically be formulated in such 
vehicles at -concentrat ions of about 0 .1 mg/ml to 10 rug/ml . 

The immunoconjugate of the present invention is 
then formulated in a non-toxic, inert, pharmaceutical ly 
acceptable carrier medium, preferably at a P H of about 3 
to 8, more preferably 6-8. 

The dosage level of immunoconjugate will depend 
on the in vivo efficacy data obtained after preclinical 
testing and will depend mainly upon the particular 
biological response modifier used and whether it is used 
alone or in combination with other drugs or biological 
response modifiers. 

The pharmaceutical preparation as described above 
is suitable for parenteral administration to humans or 
other mammals in therapeutically effective amounts (i.e., 
amounts which eliminate or reduce the patient's 



pathological condition) to provide Lher.ipy thonMo, the 
typo of therapy bcinq dopundont on the spocit it: 
biological response modifier conjugated to the .mt.ihotly 
delivery system . 

Antibody-conjugated Uioloqical Response Modifier: 
such as TNF may be administered in combination with 
interferon, preferably human (3-intorf oron (IFN-fJ). 
IFN-0 refers to immune interferon having comparable 
biological activity to native interferon. Preferably the 
interferon is prepared by recombinant technoloqy. 

The followinq examples provide a detailed 
description of the preparation, character iznion, .mri u;;e 
of the irrjminoconjugate of this invention. Thoso examples 
are not intended to limit the invention in any manner. 

Example 1 

Purification, of. xnf 

TNF may be purified by techniques known to these 
in the art. For instance, Aggarwal et al, describes the 
purification of TNF from various sources including several 
cell lines of monocytic origin. Aggarwal (1986) Methods 
of Enzymology 110:448, incorporated heroin by reference. 

This method may also be utilized to purify TNF 
from other sources. 

TNF is preferably obtained by recombinant 
technology known to those of :; k i 1 1 in the art. Such a 
preparation i ;; , for example, described in detail in U. S. 
Patent No. 4,677,063 and European Publication EP 106, ZlA. 
The TNF preparation used to obtain the following data 
depicted in the t ol lowing Examples was obtained from 
Cenentech Corp., South San Francisco, California. 

The human rocomhinnnt ONA derived material w.is 
purified to homogeneity from extracts of F. . roii. 



pathological condition) to provide thcr.ipy ihenMo. t hi: 
type of therapy be i nq dependent on the specific 
bioloqical response modifier conjuqdtod to the antibody 
del i very system. 

Ant ibody-con jugated Hiological Response Modifier 
such as TNF may be administered in combination with 
interferon, preferably human fi - i n te r t e r on (IFN-B). 
IFN-B refers to immune interferon havinq comparable 
biological activity to native interferon. Preferably the 
interferon is prepared by recombinant technology. 

The following examples provide a detailed 
description of the preparation, characterization, .,nd uae 
of the iwnunoconjuqatc of this invention. Theso examplos 
are not intended to limit the invention in any manner. 

Ex amp le . 1 
Puxil icatioa. q xnf 

TNF may be purified by techniques known to these 
in the art. For instance. Aggarwal e t al. describes the 
purification of TNF from various sources including several 
cell linos of 'monocytic origin. Aggarwal (1986) Methods 
of Enzymology 110:448, incorporated heroin by reference. 

This method may also be utilized to .purify TNF 
from other sources. 

TNF is preferably obtained by rncombi n.mt 
tochnoloqy known to those ot skill in the art. Such 
preparation is. for oxan.pl.. . dnscribed in detail in U S 
Patent No. 1.677.063 and European Publication EP 106.21.,. 
The THF preparation used to obtain the following data 
depicted in the following Examples was obtained from 
Gonentech Corp.. South San Francisco, California. 

The human recombinant DNA derived material was 
purified to homogeneity from extracts of F. . roli. 

TNF miqrate.J as , single !,and with an a ,>p r o x i ma u« 
»'ol.-'-ular w..i,,ht. of in. 000 .1.1 1 tons . 



Example 2 
Assoy.of TNF Cytotoxic A-tivity 
The TNF cytotoxic activity w.,s monitored 
itilizing the following assay on L-929 rolls. Forty 
thousand murme L-929 fibroblasts in MF.M medio containing 
10\ FCS were added to each well of a 96 well plate and 
incubated 24 hrs at 37- C ( 5\ co 2 ). Cells w, !re then 
treated with various amounts of either TNF or TNF-ant i body 
conjugate in medium containing 0.5 g/,nl Act i nomyrin-n for 
2* hrs at 37-c (5* C 0 2 ) . The cells wore washed with 
phosphate buffered saline (pH 7.2) (PDS) ,nci vioble r.-lls 
were staged with crystal violet. The plate., were read .w 
'j90 ran to determine viable cell number. 

7 TNF with a specific activity no lower that 
1x10 U/mg was used for conjugation with the 
antibodies. A unit of TNF activity is tne amount of TNp 
protein which causes 50* inhibition of L-929 cell growth. 

«Cdi.tication_o£_INr IminothigUn* 
TNF in phosphate buffered saline was concentrated 
•to approximately 2 mi 1 1 igrams/ml in a Centricon 10 
microconcentrator. Triethanolamine hydrochloride 
(TEA/MCI), pi, 8.o and EDTA were added to a final 
concentration of 60rnM TEA/MCI and ImM KDTA p., 8 0 
2-I«.nothiol d no stock solution UOmM, was added to a final 
concentration of i M and the samp,e was incubated for 90 
minutes at 4«C. under a stream of nitrogen gas. 

Kxcess iminothiolane (IT) was removed by gel 
filtration on a column of Sephadex G-25 (1 x -Mem) 
Pro-Tunibrated with 5 mM bis-tris/acota.e buffer. pH 5.8 

C ° nta,nlnq 40 N * C1 «* 1 « EDTA . Fractions were 
( .n...y,,,d for protein contcnt ifl microUtcr 

'he Mra.lford dye binding ass.iv n, 



microliters of sample, 100 ul of phosphate buffered saline 
(PBS) and 40 ul of dye concentrate were added to o.ich 
well. Absorbance at 600nm was road on a Dynatech 
Microelisa Autoreadcr , TNF elutcs at the void volume 
(about fractions 14-20). These fractions are pooled and 
concentrated by use of a Centricon-10 mi cr oconcent r a to r . 

Example _4 

Pre paration and Charac terization of Monoclonal Ant i body... to 
1 5A8 Breast Cancer Ant x 9 en _a no* __t o_Me la noma Antigen ZME - 0 1 5 

These monoclonal antibodies may be made by 
methods known to those of skill in the art. The procedure 
for making the hybridoma cell cultures which produce the 
15A8 antibodies is described in detail in U.S. Pat. Appln. 
Ser. No. 29,373, filed March 23, 1987, which is a 
continuation in part of U.S. Pat. Application Ser. 
No. 678,264, filed December 5, 1984 and in European 
Application Publication W0-184-369 (published 11 June 
1986). Briefly, mammary tumor cells (Soule, et al, JNCI, 
51: U409-1413 ^(1973) ATCC Accession No. TB-22) were 
injected into BALB/c mice int raper i tonea 1 ly every three 
weeks for a total of three to four injections. The 
spleens were harvested three days after the last injection 
and a spleen cell suspension was prepared and washed by 
two cent ri fugat ions (800 x g) in Dulbecco's modified 
Eagles medium. One hundred and eight immunized mouse 
spleen cells and 107 PAI myeloma cells obtained from 
Dr. Theo Staehlin, Basel, Switzerland, J. Stocker, 
Research Disclosure, 21713, 155-157 (1982) were 
resuspended for fusion in a 45\ solution (v/v) of 
polyethylene glycol 1500. The hybrid cells were selected 
on hypoxanthi ne-amenopter in-thymidine (HAT) medium. 

Clones of the hybridoma were grown in vitro 
according to known tissue culture techniques such as is 



( 1973 ). Mybridomas producing .intibodios which r^artfd 
with MCF-7 .ind/or MDA-157 cells but not human foreskin 
fibroblast cells were further characterized. The 
antibodies produced by the 1 SA8 coll line and 
hybridomas-producing functionally equivalent antibodies 
reacted with the 15A8 antigen on MCF-7 cells. They also 
reacted with 28/31 randomly obtained human mammary 
carcinomas tested, and exhibited a weaker reaction with 
normal human epithelial cells of breast, renal proximal 
tubule, bladder skin, esophagus and salivary gland, but 
cells of substantially no other normal tissue, and was 
unreactive with 14 of 18 other malignant tissues tested. 
The 15A8 antibody also reacted with all fibrocystic 
diseases, normal mammary epithelium, a number of 
adenocarcinomas. It did not react with mesotheliomas. The 
15A8 antibody also crossreacts with cervical, colon and 
prostrate carcinomas. 

Representative hybridoma cultures whose cells 
secrete antibody of the same idiotype, i.e., all recognize 
the 15A8 epitope, have been deposited at the American Type 
Culture Collection of 12301 Parklawn Drive, Rockville, 
Maryland 20852 CATCC) and have been assigned the 
accession numbers HB-8655 (for 15A8), HB-9344 (for 15A8 
G2a) and HD-93^5 (for 15A8 G2b) . 

As used herein with respect to the exemplified 
murine monoclonal anti-human breast cancer antibodies, tho 
term "functional eguivalent- means a monoclonal antibody 
that: (l>/crossblocks an exemplified monoclonal antibody; 
(b)/binds selectively to cells expressing the 15A8 antigen 
such as human breast cancer cells; (c)/has a G or M 
isotype; (d)/binds to the 15A8 antigen as determined by 
immunoprccipitation or sandwich immunoassay; and (e)/when 
conjugated to TNF, exhibits a tissue culture inhibitory 
dose (TCID) of at least 50* against at least one of the 
MCF-7, ME- 1 n t>-r_-rt 



dose bntweon 50 and 100 units p,,z ml. 

cell, „ M ° n0Cl0nal »«"*>dies which bind to m , ljnow 
cells were similarly preparcd . Tnc ilntails ^ 

Preparation of wnoclon.l antibodies diroctod to <-',,, 

z n G i rw i r topiasmic meianoma antiqnns - — - 

uecai 1 in Wilson et ni ini- t ^ 

- • Int ' J * Cancor (1981) 28:293 

incorporated herein by reference. 

M od.ifica t ion..of..Mon.oclc».nal Antibody l 5A3 or ZME . 0l8 

w i.th_£PDP 

(SPDP, in N dT C ^ n !r dyl 3 - (2 -^ rid yldit h io) (Propionate) 

(SPDP) ln dimethylformamide was prepared as a stock 
crystalline SPDP can undergo hydrolysis ^ 
concentration o £ chemically reactive cro Sslin w s 
determined by spect rophotomet ric methoH k 

absorbance at 260 „ m ° metric ^thods by analyzing the 

The , n V " • dual ~ beam spectrophotometer 

The concentration of SPDP ^ n rt • ccr ' 

following elation: " the 

^oi^M^^oT^ 60 ^ X "--J} 1 - -oles^i/sPDP 

One n,iH igrara of monoclonal anti 
^stance. MoAb 15A8 or MoAb ZME-018 in 0 5 mT „ n„ e 
added to a glass tube. SPDP st oc k sol 1 
added at a 5 fnl , , solution was slowly 

incubation period. 

filtr.,- EXC " S UnrCaCtcd SP °P reeved by gel 

titration chromatography on a Sephade* C 25 „T 
24cm) pre-e qu il ibrated with pDS P * ad « C -« column (1 , 

collected during the PUS mi ♦ FfaCtl ° nS < 0 " 5 m '> 

P-tein contend .Sl^^ — ^ 



I 



r ..~/;:^j,rr:— :::;™:r ■ ~ 

Phosphate buffer D u , » aodlum 
inH . , PH 7.o containino EDTA (0.5 

approximately 0.5-0.75 ml. 

Example 6 

Ant, body I5AP and antibody 2W-018 were 

«9ent. The conluaa^.. 8 cou Pi»"9 

, s *«-», c.l"uT« h """" 

of these cell lines. tS/ml) gainst both 

Monoclonal antibodv i^aq 
?0 Scribed in E „ mple 4 ^Ii," "V"*" 018 ~«»»- « 

«r lifted a, i„ p Exan ; : r "rr: an t" 1 - 

corresponded to a 5-fold pro "°^°" 
to antibody. The pH of \T ' ° f ™ F " 

- or:.:" ™; i i u ;: e r:;rr t - - - - 

» Wi * tttr -c-b-t- for 20 Hours at 4 " C u L '** 

Iodo.ceta.nide (0.1«, „„ aaae<J to . fina ^ """^ nitr ° 9 " n - 
2 «* to Mock any r «»ai„i„«, 7 concentration of 

incubation ... -^^'n/r^TT^ 
«'C. The reaction .i«„re was st °T h ° Ur " 

30 Purification by 9 eX filtration " ^ Unt11 

w nitration on a SephacUx 
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S-300 column (2.5 x 50 cm) p re-equ i 1 i br a ted with PBS. 

Reaction mixtures from Example 6 containing TNF 
conjugated to MoAb ZME w« re concentrated to approximately 
1 ml w, th a Ccntricon 30 mi c r oco neon t r a t o r bofom Inadinn 
on the Sephadex column. The column was washed with PBS 
One ml fractions were collected and 50 ul allots are 
analyzed for protein by the Bradford dye binding assay. 
M. Bradford. Anal. Biochem 72:248 (1976). 

Free- and TNF-con j ugated antibody eluted at about 
fractions 17-40 while, unconjugated TNF elutes at about 
fractions 46-50. Figure 1 demonstrates the elution profUe 
of the S-300 column. Elution of free TNF standard (in 
fraction 46-48) is shown by arrow. Elution of 
unconjugated ZME antibody occurs at approximately fract.on 
28. After chromatography of the reaction mixture 
fraction 20-40 were pooled. PAGE analysis demonstrated 
that these fractions contained no free TNF . This elution 

on "I" C ° ntirm ** * Electrophoresis of 50 ul aliouots 

on 5-20% aradxent non-reducing SDS polyacrylamide gell 
Th 1S analysis confirmed that the conjugated materia! 
contaxned from one to three molecules of TNF cou pled per 
molecule of antibody and no free TNF. 

Non-conjugated antibody was removed from the TNF- 
con] ugated antibody bv affinih„ 

Y Y a££ln ity chromatography using CNBr 

SePher ° Se COU " led to * «» ine anti-TNF antibody The 
res. n was poured into a small column (l x 4cm) and 
Pre-equilibrated with lOmM phosphate buffer. p H 7 2 
containing o.lM NaCl. After loading the S-300 pooled 
sample, the column was washed with 30 ml of the same 
buffer to completely elute non-conjugated antibody 
TNF-con jugated antibody bound to the column 

as shown Th % antib ° dy - TNF «»P»« eluted from the column 

as shown in Figure 2 whirh h — ; ~. _ . u _ 



ontibody-TNF conjugate free of unconjugated TNF r. r 
antibody. The poolod fractions from the S-300 
chromatography were applied to an affinity ch rom.j t.oq r a phy 
support to which an anti-TNF murine antibody was hound. 
The column was washed extensively with PDS allowing f ro<? 
ZME antibody (Fraction 20 peak) to elute from the rt?sin. 
Elution of ZME-TNF conjugate was performed by washing the 
column with 0 . 1M Na acetate buffer ( pH 4.5) containing 
0.15M NaCl buffer. As shown n Figure 2, the puriliod 
conjugate was eluted as a single protein peak. PAGE 
analysis on a 5-20% acrylamide continuous gradient 
non-reducing gel demonstrated that the conjugate contained 
ZME bound to 1, 2 and 3 TNF molecules. Thero was no 
detectable free TNF or free ZME-018 in the final product. 

Protein content of the eluted fractions was 
determined by the Bradford dye binding assay. The 
protein-containing fractions were pooled and the elution 
pattern confirmed by electrophoresis on a 5 to 20\ 
gradient non-reducing polyacryl amide gel. 

The L-929 assay described in Example 2 was 
utilized to estimate the TNF activity of the essentially 
pure TNF-antibody complex. Both the essentially pure 
15A8-TNF and the ZMF-TNF antibody conjugates are active in 
the L-929 assay. A 1:1000 dilution of the original sample 
caused approximately a 50\ inhibition of L-929 cell 
growth. Thus, the activity of the original preparation 
was 1000 U/ml. 

Ex amp Le__B 

C Qmparison of Binding of TNF-r oni u g.a Jt e d. „ a n d 
Unconjugated zme-018 Antihnrty _*9_T a rg£.t _C.eJ.ls 
In order to determine whether changes in the 
binding characteristics of ZME to target A-375 (antigen 
positive) cells or T-24 cells (antigen negative) occurred 



cells/woll in a 96-well plastic plate and o 1 1ow«m) to 
air-dry at room temperature. Various concentrations of 
ZME or ZME-TNF were added, allowed to bind for 1 hrs at. 
room tempera t u re . A standard fclLISA assay was p'utormiMj 
for detection of murine antibody. 

The ability of the TNF-con juqatod and 
unconjugated ZME-018 antibody to bind to target cells was 
assessed* Fifty thousand target cells (A-325) or 
non-target Human bladder carcinoma cells (T-24 cells) wore 
added to each well of microtiter plate. The cells were 
dried on the plates overnight at 37°C. The cells were 
then washed with three changes of cold PHS and air dried 
overnight. The cell surface antigenic determinants remain 
ant igenica 1 ly active after this treatment. 

After attachment of the cells, the plates were 
washed with Washing Buffer (9.6B Tris, 64.8 sodium 
chloride, 16 ml Tween 20, 800 mg thimerasol in 8 1 of 
double distilled water). Antibody samples were diluted in 
Washing Suffer containing 1\ Bovine serum albumin (w/v) 
(Diluting buffer). Fifty microliters of various 
concentrations ranging from 0.002 to 100 ug/ml of either 
conjugated or unconjugated ZME-018 antibody were added to 
the wells. After incubation for 1 hour at 4°C, the 
supernant ant s are removed and the wells swashed twice with 
Washing Buffer. 

Fifty microliters per well of alkaline 
phosphat ase-con jugated goat anti-mouse IgG obtained from 
Bio- Rad and diluted 1:1000 <v/v) (A PC AM) in Diluting 
Buffer was added to each well. The plates were incubated 
for 1 hour at 4'C and the wells washed twice with Washing 
Buffer. After incubation of the plates with 50 ul of 
Substrate Solution (80 mM citrate phosphate ( pH 5.0), 1 mM 
ABTS substitute and 4 ul of 30\ hydrogen peroxide) in the 

dark for ? 0 mi nnf r» t- r ». 0 ^.«^, > 4...,^ -» r .,- • r 



4 92 nin w,is dote r mi nod on an Elisa pi a to roador. 

The results are shown on Kiquro 3. Tho ZME TNF 
complex bound to A-375 tarqot rolls to the samo oxt.ont. ,1:; 
did n-itivo ZME antibody. Since there was no dif ioronm in 
the bindinq of the ZME -TNF or the uncon j uqa t ed ZME 
antibody to the A-135 antigen containinq tarqot cells, the 
chemical conjugation procedure dees not alter tho affinity 
of the antibody for its target antigen. There was no 
detectable binding of either ZME or ZME -TNF complex to 
non-target T-24 bladder carcinoma cells. 

Example 5 
An t i P LO l.i f era tiy_e... £f f ec 1 5 of TNF 
anol_TNF Z ul5A8_.Qr__ZME-TNF _Ant i body._Conip lex 
The antiproliferative effects of TNF and 1 5AR -TNF 
or ZME-TNF conjugate were assessed by plating 
approximately 5,000 log-phase cells/well in 96 well 
microtiter plate in 200 ml of appropriate tissue culture 
media. The cells were allowed to adhere for 24 hours at 
37*C in atmosphere of 5\ C0 2 in air. Non- t a rge ted , 
antigen negative T-24 human bladder carcinoma cells, 
Me-180 cells antigen positive for 15A8 and A-375 human 
melanoma cells antigen positive for ZME-018 in log-phase 
were treated with various concentrations, of either media 
alone (control), TNF 15A8-TNF conjugate or ZME-TNF 
conjugate and incubated at 37*C in an atmosphere of 5\ 
C0 2 in air tor 72 hours. The plates were washed three 
times with cold PBS. 50ml of methanol was added to each 
well and the cells lysed by repeated cycles of freezing 
•o and thawing. Protein concentrations were then determined 
by the Bradford dye test. Alternatively, cell numbers in 
each well was assessed using crystal violet stain. The 
absorbance of each well was determined on an ELI SA reader 
and compared to control wells (no treatment). As shown in 



used (^0,000 units/well). llowovor , with the ZMF. -TNK 
conjugate, 50\ inhibition was obtained with only 10 
u n i ts/ml . 

Cell growth inhibition was also assessed by 
reduction in protein concentrations or cell number of 
treated cells as compared to saline-treated controls. 
There was no inhibition cf cell growth by the 15A8-TNF 
conjugate or the ZME-TNF T-24 carcinoma on non-targeted 
T-24 carcinoma cells. 

There was no effect of 15A8-TNF against the T-24 
non-target cell line. 

Since only cells containing the 15A8 anticjon on 
their surface were killed by the TNF 1 5A8 immunotoxin, 
this immunotoxin is an efficient method to target and kil 
15A8 tumor associated antigen-containing cells while 
minimizing or preventing damage or injury to normal 
non-tumor associated antigen-bearing cells. 

The ZME-TNF conjugate was more active than free 
TNF when tested on antigen-positive human melanoma 
(either AAB-27 or A-375) cells in culture (Figures 4 and 
5). As shown in Fig. 4, TNF alone had no effect on the 
growth of AAB-27 cells at doses up to 50,000 U/ml . 
However, 50* inhibition was obtained with approximately 6 
U/ml of the ZME-TNF conjugates as shown in Figure 5. 
A-375 target human melanoma cells were inhibited by TNF 
alone at doses of approximately 100 U/ml, while the 
■ZME-TNF conjugate inhibited cells at a concentration of 
approximately 0.8 U/ml. Me-180 target cells were 10 fold 
more sensitive to the 15A8-TNF immunotoxin than to TNF 
alone (Figure 6). 

Figure 6 demonstrates that at approximately 15 
U/ml, TNF conjugated 15A8 antibody inhibited 5 OA of the 
Me-180 ce? Is, while a concentration of 200 U/ml of the 
unconjugated TNF was reguired to achieve the same effect. 



•'ntiqcn.noqntive T -24 colic. 

Thus, imnunoconjuontps of ?me- 

""affected In lf J I '^t lq n.n n^.uivo , r>11 , 

re sist ' t 0ddltl ° n ' - one co 1 1 Mne tot „ ly 

<" " In ™ h -™- Of TNF i I ono 

t.r,eti^. — e c,n oe overco.e ny antiborty 



: i ate 



One skilled in the art will ,„,.>, 
t^t the present invention is w 1 da r " ad ! ly 

comets and obtain the ends and ^ ° Ut 
« as those Cerent t he i 

-hods. Procedures and technics descr 

Presently representative of th* dOSCribed h« !rB ,n Jr , 
intended to be exemp i a r y J*V e ^ ^ ■ - 

'Nations on the scope of the ! " 
C-n.es therein and « w ? "^T^"- 

- the art which are enco mpassed w t " n th6 " 
-vention and are defined by thfi Spirit °< the 

claims. Y ' 6 Scope of the appended 



WHAT IS CLAIMED IS: 



1. A composition of matter comprising a 
conjugate of an antibody directed toward a tumor 
associated antigen and a biological response modifier 
moiety. 

2. The composition of claim 1 wherein said 
composition is a recombi nant 1 y produced compound 
comprising an antibody moiety and a biological response 
modifier . 

3. The composition of claim 1 wherein said 
moiety is cytotoxic. 

4. The composition of claim 1 wherein said 
moiety is selected from the group consisting of tumor 
necrosis factor, IL-I, IL-2, IL-3, IL-4, IL-5, IL-6, IL- 
TNF— a, TNF-B, IFN-a. IFN-O, IFN-*. 

5 * ^ Tne cora P°sition of claim 1 wherein said 
moiety Is stumor necrosis factor . 

6. The composition of claim 1. wherein said 
antibody is directed toward a breast carcinoma antigen. 

7. The composition of claim 6 wherein said 
antibody has the characteristics of 15AB antibody. 

8. The composition of claim 1, wherein said 
antibody is directed toward a melanoma antigen. 

9. Tha composition of claim 8 wherein aaid 
antibody has tha characteristics of ZHE-018 antibody. 
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10. A method of treating proliferative* ceil 
diseases comprising administration of a cytocidally <»fferr. 
dose ot the composition of Claim 1 individual in nood ot 
said treat me n t . 

11. The method of claim 10 wherein said 
proliferative cell disease is cancer. 

12. The method of claim 11 wherein said cancer 
is selected from the group consisting of breast cancer, 
cervical carcinoma, and melanoma. 

13. A method of treating breast cancer 
comprising administration of a TNF-con j ug a t cd monoclonal 
antibody directed to 15A8 antigen to an individual in need 
of said treatment. 

14. A method of treating cervical carcinoma 
comprising administration of a cytotoxic or cytostatic 
dose of TNF-con jugated monoclonal antibody directed 
against 15A8 tumor associated antigen to an individual in 
need of said treatment. 

15. A method of treating human breast carcinoma 
comprising administration of a cytotoxic or cytostatic 
dose of TNF-con jugated monoclonal antibody 15A8 to an 
individual diagnosed as having a tumor bearing 15AB tumor 
associated antigen. 



16. A method ot preventing recurrence of tumors 
comprising administration of TNF-con j uga ted monoclonal 
antibody l r jA8 to an individual in need of said treatment. 



18. A composition comprising a conjugate ot an 
antibody directed toward a tumor associated antignn and a 
biological response modifier moiety and a human interferon. 



19. The composition of claim 1 wherein said 
conjugate is a gene-fusion product r ecombi na n t 1 y produced 
by fusion of a gene coding for the antigen recognition 
site of a monoclonal antibody with a gene coding for a 
biological response modifier. 



20. The composition 
biological response modifiers 
consisting of lymphokines and 



of claim 19 wherein said 
are selected from the group 
cy toki nes . 



21. The composition of claim 19 wherein said 
biological response modifier is tumor necrosis factor. 

22. A method of suppressing secondary cataract 
formation which comprises administration of the 
immunocon jugate of claim 1 to an individual after the 
surgical replacement of the optic lens. 



A .NOVEL ANTIBQDY_DELIVERY SYSTEM FOR 
BIQLOCICAL. RESPONSE MODIFIERS 



ABSTRACT OF THE. INVENTION 
The present invention provides a novel conjuqat 
of an antibody with a biological response modifiers; 
delivery system which delivers bioloqical response 
modifiers to target tissues and cells. The present, 
invention also provides a method for treatinq diseases b 
administering antibody-biological response modifier 
conjugates . 

For example, a monoclonal antibody conjugated t 
a lymphokine or cytokine, such as for example, TNF. 
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